INTRODUCTION
Minute studies on the micro-organisms causing infectious abortion in domestic animals, especially in cattle, horse and sheep, have been made by many investigators. Of these strains, the abortion bacillus of horse has been reported by some investigators to be identical with Bacillus paratyphosus B, because of the intimate connection between them. From the view point of prevention of infectious diseases of both men and domestic animals, the identification of these two groups of bacilli must be very important to be settled. From these considerations, previous workers have investigated on their identification and we have ample papers dealing with this problem in lierature. It is, however, regretted that inspite of all the laborious efforts, there was none of scientifically reliable means of identification of these two kinds of bacilli. I have studied on the biological nature of abortion bacilli and learnt something, which seems to me to be of some value for reference's sake. Especially I think I have cleared the differential diagnosis of these two kinds of bacilli.
These points are to be reported in this communication. B. abortus equi: With all the 5 strains, the tonus of the medium showed a slight change and in 48 hours yellowish brown colour was produced. This means that all the strains of this group of the bacillus produced acid by the decomposition while there developed a strong reductive power.
B. paratyphosus B had almost the same changes as the equine abortion bacillus, only the difference being that this bacillus had a more prominent development of the bacillary film, gas production, etc. than the former, as well as stronger action of reduction.
Alcohol of higher classes: B. abortus Bang: negative. B. abortus equi decomposed mannite and glycerine as B.
paratyphosus B did. They all had also reductive power. Polysaccharides: (Glycogen, dextrine, starch, inulin, and raffinose were employed). B. abortus Bang: negative.
B. abortus equi decomposed glycogen, inulin and raffinose very weakly but dextrine and starch clearly, the reductive power being manifest. B. paratyphosus B decomposed all the polysaccharides above described as well as had strong reductive power. It was especially interesting to notice with the paratyphoid bacillus that the medium was clearly divided into two layers with the very prominent bacterial growth in the intervening layer of these two. The lower layer had more striking power of reduction than the upper.
Disaccharides: (Lactose, saccharose and maltose were employed). B. abortus Bang: negative.
B. abortus equi weakly decomposed lactose and saccharose but clearly positive against maltose.
B. paratyphosus B markedly decomposed all of these disaccharids, but the strain No. 6 seemed to become basal after an elapse of certain time.
Monosaccharides: (Rhamnose, galactose, levulose and glucose were employed). B. abortus Bang: negative.
B. abortus equi and B. paratyphosus B had all the marked power of decomposition and reduction. Around the bacillary film, which lay sedimented at the bottom of the tube, was seen beautifully red in colour.
Pentose: (Xylose and arabinose were employed).
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All the bacilli produced just the same phenomena as against inonosaccharids.
The results of these experiments are shown in the following table. As has been reported by many previous investigators, the differential diagnosis of these two groups of bacilli is one of the very difficult thing to make. Reviewing the literature, it might be concluded that the differential diagnosis of these groups of bacilli is almost impossible, which left the problem of the determination of the biological position of these two groups of bacilli in obscurity.
As it was described above in the section dealing with the decomposition and reduction of carbohydrates, an interesting fact that when the strains of bacillus of these three groups in question were cultivated in a 1% starch broth, the bacterial growth took place most vigrously in the middle portion demarkating the upper and the lower portions in which they proliferated very poorly. Both Bacillus abort as equi and B. paratyphosus B formed corona, a portion of which sedimented in the bottom of the tube where they manifested a very strong reductive power. The reductive power of these two groups of bacilli, however, differred in strength. This suggested me to carry out more minute studies by the use of a keener reagent, i. e. methylene-blue, instead of litmus water. This was because the differential diagnosis between these two groups of bacilli might be possible.
Reduction of Methylene-blue: All the 17 kinds of carbohydrates were dissolved into the broth and peptone water in proportion of one per cent. The abortion bacilli of cattle and horse and paratyphoid bacillus B were inoculated into these media in order to see their reduction power by the use of methylene blue as indicator. In the peptone water, the differences between the reductive power of B. abortus equi and B. paratyphosus B were obscure. Similarly obscure results were obtained with the broth medium. The reaction in the sediments of a 1% starch broth appeared almost specifically distinctive. The results are shown in the following table. of bacilli had a remarkbly strong power of reduction. Broth with Starch: Although B. paratyplcosus B had such a strong reductive power, yet we had obtained no results by which the differential diagnosis could be established on that ground. The following media were therefore prepared.
1. Into the ordinary broth was added starch in proportion of one per cent. and heated to dissolve the starch. This is. called the "ordinary broth with starch".
2. The ordinary broth with starch was contrifuged and the supernatant liquid is called the supernatant liquid of ordinary broth with starch, while the sediments the sediments of ordinary broth with starch.
Into the ordinary broth with starch was added some methyleneblue. Into this medium was inoculated B. abortus Bang and B. abortus equi and B. paratyphosus B. The B. abortus Bang took a vigorous proliferation between the upper and the lower layers in a whitish thin film, the entire medium presenting blue colour. The upper layer remained transparent but the lower layer turbid because of the sedimentation of starch. B. abortus equi, however, proliferated also very remarkably between the upper and lower layers, but the film, which appeared, was rather brittle and particles of the bacillary film were sent down into the lower layer even to the bottom of the tube. The upper layer appeared rather transparent but the lower layer turbid. The reductive power was, however, not very prominent, with a slight fading of the tonus of the colour.
B. paratypkosus B proliferated almost in the same manner as the former, but remarkably thick and vicid. The entire medium appeared almost turbid, while some portion of starch which sedimented was influenced by the reductive power and appeared brownish yellow. This was clearly distinct from B. abortus Bang and B. abortus equi.
The supernatant liquid of the ordinary broth with starch was used as the medium into which the three groups of bacilli in question were cultivated. The B. abortus Bang was negative, but B. abortus equi had a slight reductive power. The B. paratyphosus B had by far the stronger reductive power than the former two, but the difference was only quantitative. From the above results, it will be seen that in such weak concentrations of starch as 1-3%, a portion of starch will sediment, but in higher concentrations, e. g. 3.5% or above, no separation of the medium into two layers occurred.
If, however, such high concentrations as 5% or above should be used, the medium had too high viscosity, even difficult to be dividedd into test tubes. The reading of the results of the test for reduction by the use of met thylene-blue was very good by the use of the starch solution of 3.5-5%
For my reexaminations reaching several hundred times, starch solutions of 4% or below were always used with the desirable constant results. The very best method of identification of B. abortus equi and B. paratyphosus B by the use of methylene-blue is to use a 4% starch solution in ordinary broth.
By the above described method, the hitherto difficult problem of differential diagnosis of B. abortus equi and B. paratyphosus B can very easily be solved.
This, it seemed to me, is indeed a very simple and clear method of establishing identification of these two groups of bacilli.
Inspecting the Table III and IV, there will be no doubt that both the B. abortus equi and B. paratyphosus B have reductive power, while the reduction phenomena that had been caused by these two groups of bacilli in the sedimentation layer of the medium is also an established fact.
We are induced to believe that for the different phenomena of reduction taking place between B, abortus equi and B. paratyphosus B in the sedimentation layer of the From the above table it will be seen that in a medium consisting of a 1% starch-ordinary broth having the same viscosity as a 4% starch-ordinary broth with an addition of either agar or gelatine, both B. abortus equi and B. abortus Bang gave a negative result to methylene-blue in reduction , but B. paratyphosus B a positive.
The reduced medium, the colour of which had been faded away, could be made blue either by oxidization or by shaking in the air. The tubes which had not been covered with a layer of liquid paraffine was influenced by the oxygen in the air and had retained blue colour of just a thin layer in contact touch with the air. But then it was so very thin that the reading of the results of the test was never be interrupted. RESUME AND CONCLUSIONS 1. B. abortus Bang does not decompose carbohydrates and alcohol of higher classes, as were employed in this experiment.
2. Both Bacillus abortus equi and Bacillus paratyphosus B decomposed carbohydrates and alcohol of higher classes and also had the power of reduction.
3. The differential diagnosis of Bacillus abortus equi from Bacillus paratyphosus B was possible by the use of the test for their reduction power in the ordinary broth added with starch in proportion of 4% and methylene-blue as the indicator. A similar distinction could be made by the use of a medium having a lower concentration of carbohydrates but with the same viscosity as a 4% starch solution.
